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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-14, 17, 19-25, 27, and 30-32 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent No. 5,739,861 issued to Music ("Music") in view of 
U.S. Patent Number 7,050,639 issued to Barnes et al. ("Barnes"). 

For claim 1, Music recites "operating a first and a second data to take a 
difference between the values of said first and said second data" (see column 2 lines 
30-34, which discuss a difference dU between a pixel U and a previous pixel U. See 
also column 3 lines 40-44, which disclose U and V differentials, and column 5 lines 49- 
50 which discloses subtraction of the luminosity of adjacent pixels). Barnes also 
discloses this feature in figure 5 and columns 7 and 9. 

Claim 1 further recites "encoding said difference into a first recovery data code 
having a bit number less than m when the absolute value of said difference is less than 
a first threshold; encoding said difference into a second recovery data code having a bit 
number equal to m when the absolute value of said difference is no less than said first 
threshold but no greater than a second threshold." Figure 5A of the drawings as 
originally filed shows an example of the first and second thresholds and the first and 
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second recovery data code. As shown in Figure 5A, the first threshold is 8 and the 
second threshold is 15. When the difference is less than +8 and greater than -8 (in 
other words, the absolute value of the difference is less than 8), the first recovery data 
code is used, which is a code having less than 7 bits. When the absolute value of the 
difference is not less than 8 but not greater than 15, the second recovery data code is 
used, which is a code having seven bits. 

The thresholds and the recovery data codes as shown in figure 5A of the 
application as originally filed are an example of a traditional Huffman code that has 
been well known since at least 1968. The traditional Huffman code is shown by Music 
in column 3 and column 7. 

For example, as shown in column 3 of Music, when the absolute value of the 
difference is less than a first threshold such as 13, the first recovery data code is used, 
which is a code having less than 7 bits. When the absolute value of the difference is not 
less than 13 and not greater than a second threshold such as 54, the second data 
recovery code is used, which is a code having seven bits. As another example, as 
shown in column 7 of Music, when the absolute value of the difference is less than a 
first threshold such as 59, a first recovery data code having less than 5 bits is used. 
When the absolute value of the difference is not less than 59 and not greater than a 
second threshold such as 76, a second recovery data code having five bits is used. 

Therefore, Music discloses "encoding said difference into a first recovery data 
code having a bit number less than m when the absolute value of said difference is less 
than a first threshold; encoding said difference into a second recovery data code having 



Application/Control Number: 10/678,426 Page 4 

Art Unit: 2624 

a bit number equal to m when the absolute value of said difference is no less than said 
first threshold but no greater than a second threshold" as shown in columns 3 and 7. 

Barnes also discloses "encoding said difference into a first recovery data code 
having a bit number less than m when the absolute value of said difference is less than 
a first threshold; encoding said difference into a second recovery data code having a bit 
number equal to m when the absolute value of said difference is no less than said first 
threshold but no greater than a second threshold." For example, as shown in figure 7 of 
Barnes, when the absolute value of the difference is less than a first threshold, such as 
128, a first recovery data code having less than 17 bits is used. When the absolute 
value of the difference is no less than 128 and no greater than a second threshold, such 
as 255, a second recovery data code having 17 bits is used. 

Claim 1 further recites "encoding said difference into a third recovery data code 
divided by said difference when the absolute value of said difference is greater than 
said second threshold." Barnes discloses that when the absolute value of the difference 
shown in figure 7 is greater than a predetermined threshold, the value of the difference 
is not mapped to a huffman code extension. Barnes does not disclose dividing the 
difference. Music discloses that when accuracy is not of prime importance, the number 
of bits that represent a value can be reduced by truncating the least significant bit, 
which is the value divided by 2. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Music to stop mapping the value of the difference to a huffman code 
when the value of the difference exceeds Music's second threshold as taught by Barnes 
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in figure 7. It also would have been obvious to reduce the bit size of the difference by 
truncating the last bit when accuracy is not of prime importance as taught byN\/lusic in 
column 8 lines 61 through 67. 

For claim 2, Music discloses luma values of two immediately adjacent pixels (see 
column 6 lines 10-12). 

For claim 3, Music discloses chroma values of two immediately adjacent pixels 
(see column 2 lines 31-32). 

For claim 4, the bit number of the absolute value of the difference is equal to m 
and a bit number of said third recovery data code is equal to m is interpreted as 
meaning that additional bits are added to the bit number of the absolute value of the 
difference until the bit number is equal to m. For example, when the difference is 16, 
the bit number is 5. When this number is divided by 2, the bit number is 4, so an 
additional 4 bits need to be added to bring the bit number up to 8. Therefore at the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to 
have a bit number of the third recovery code equal to m when a number of the absolute 
value of the difference is equal to m by adding leading zeros to bring the bit number up 
to m as shown by figure 7 of Barnes and column 3 of Music. Furthermore, applicant 
has not disclosed that having a bit number equal to m as opposed to m+1 or m-1 or any 
other number provides an advantage, is used for a particular purpose or solves a stated 
problem. One of ordinary skill in the art, furthermore, would have expected Applicant's 
invention to perform equally well with the bit numbers in the codes of Music, Barnes, or 
m, because each code performs the same function of compression equally well 
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considering the typical size of image data. Tlierefore, it would have been obvious to 
one of ordinary skill in this art to modify the code of Music and Barnes to obtain the 
invention as specified in claim 4. 

For claim 5, Music has the bit number of the first code that varies with the 
difference (see column 3 lines 50-62). 

For claim 6, Music has a tag bit representing the sign of the difference (see the 
most significant bit in column 7 lines 6-12). 

For claim 7 Music has a third recovery code that corresponds to the difference, 
which ipso facto corresponds to half of the difference. Barnes has a third recovery code 
that corresponds to the difference, which by definition corresponds to half the 
difference. 

For claim 8, Music has correlation tables for the first and second recovery data 
codes as shown in columns 6 and 7. Bames in figures 7-12 has correlation codes. 

For claim 9, Music has operating (column 2 lines 30-34), encoding said 
difference into a first recovery data code (column 6 lines 45-50), encoding said 
difference into a second recovery data code (column 6 lines 55-63), and encoding said 
second data into a third recovery data code when the absolute value of said difference 
is greater than said second threshold (see column 6 line 24). Music also has first, 
second and third codes as shown in column 3 and column 7. Barnes also discloses 
"encoding said difference into a first recovery data code having a bit number less than 
m when the absolute value of said difference is less than a first threshold; encoding said 
difference into a second recovery data code having a bit number equal to m when the 
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absolute value of said difference is no less than said first threshold but no greater than a 
second threshold." For example, as shown in figure 7 of Barnes, when the absolute 
value of the difference is less than a first threshold, such as 128, a first recovery data 
code having less than 17 bits is used. When the absolute value of the difference is no 
less than 128 and no greater than a second threshold, such as 255, a second recovery 
data code having 17 bits is used. 

Barnes also discloses "and encoding said second data into a third recovery data 
code when the absolute value of said difference is greater than said second threshold." 
When the absolute value of the difference shown in figure 7 is greater than 255, a third 
recovery data code having 19 bits is used. The third data recovery code is the second 
data when the absolute value of the difference exceeds 511. 

Music discloses truncating the end bit in col. 8 and Barnes discloses grafting a 
designated bit as a leading bit of the third recovery code (see figure 13 where 202 is the 
third recovery code which includes designated bits 214 and compression code 216. 
Barnes uses two bits rather than one as the designated bits because he uses several 
compression codes as shown in figures 7-12. However, when only using two codes 
(where the first and second codes of claim 9 are really one standard huffman code and 
the third code is the actual value), then obviously only one designated bit is needed to 
distinguish the huffman code from the non-huffman code). 

For claim 10, Music discloses the luma values at column 6 lines 10-12. 

For claim 1 1 , Music discloses the chroma values at column 2 lines 31-32. 
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For claim 12, Music discloses that the bit number varies with the difference 
(column 3 lines 50-62). 

For claim 13, Music has the tag bit (see column 7 lines 6-12). 

For claim 14, Music has a third recovery data code equal to m (where m=7, see 
column 3 lines 23 and 61). 

For claims 17 and 19-20, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to use a characteristic bit of "1" to represent the 
huffman codes and a leading bit of "0" to represent the non-huffman codes for the 
benefit of allowing the decoder to distinguish the quantized third code from the 
differential first and second codes as taught by Barnes in element 214 of figure 13. 

For claim 21 , the data compressing method of claim 8 is used by a data 
decompressing method as discussed in columns 1 and 2. 

For claim 22, Music shows in Figure 1 a first data register (1 1 or 16) for storing 
first and second data, an encoder (14) to obtain a difference, an encoder (15) to encode 
the difference into length variable recovery data code in a first condition, a first constant 
length code in a second condition, and a second constant length data code in a third 
condition (see column 3 lines 45-66). Barnes also discloses encoding said difference 
into a length-variable recovery data code having a bit number less than m when the 
absolute value of said difference is less than a first threshold; encoding said difference 
into a first constant-length recovery data code having a bit number equal to m when the 
absolute value of said difference is no less than said first threshold but no greater than a 
second threshold. For example, as shown in figure 7 of Barnes, when the absolute 
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value of the difference is less than a first threshold, such as 128, a length-variable 
recovery data code having less than 17 bits is used. When the absolute value of the 
difference is no less than 128 and no greater than a second threshold, such as 255, a 
first constant-length recovery data code having 17 bits is used. 

Barnes also discloses "and encoding said difference into a second constant- 
length recovery data code proportional to said difference in a third condition of said 
difference." When the absolute value of the difference shown in figure 7 is greater than 
255, a third recovery data code having 19 bits is used. The third data recovery code is 
proportional to the difference because the Huffman code prefix and the code extension 
indicate the actual value of the difference. Encoding the difference into a second 
constant length recovery code by dividing the difference is obvious based on Music in 
view of Barnes as discussed in the rejection of claim 1. 

For claim 23, Music discloses the first condition holds when the absolute values 
is less than a first threshold, the second condition holds between a first and second 
threshold, and the third condition holds when the difference is greater than the third 
threshold (see column 3 lines 18-24). 

For claim 24, Music has a bit number for the first and second data equal to m. 

For claim 25, the variable length code is less than m, and the constant length 
codes are equal to m, as shown in column 3. 

For claim 27, which relate to the decoding features. Music has designed the 
encoding system to function with a decoding system as discussed in columns 1 and 2. 

For claim 30, Music has a differential pulse encoding modulator (see the title). 
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For claim 31, Music has the data registers as discussed above. Barnes 
discloses a data compressing and decompressing device for use with an image pickup 
device and a frame buffer, comprises: a first data register in communication with the 
image pickup device for storing therein a first and a second data outputted by the image 
pickup device (figure 1 file server 18); a first encoder in communication with said first 
data register, operating said first and said second data to obtain a difference between 
values of said first and said second data (compression/decompression interface 20 and 
figure 6 step 290); and a second encoder in communication with said first encoder and 
said frame buffer, encoding said difference into a length-variable recovery data code in 
a first condition of said difference (figure 6 step 296 and figure 12 code extension for 
Huffman code prefix 00 through 1 1 101 for the difference of ±479), encoding said 
difference into a first constant-length recovery data code in a second condition of said 
difference (code extension for prefix 1 1 1 100 through 1 1 1 101 for the difference of ±480 
< difference < ±991), and encoding said second data into a second constant-length 
recovery data code in a third condition of said difference (actual value for difference > 
±992). 

Music and Barnes teach truncating the end bit of the second data and grafting a 
designated bit into the second data as discussed in the rejection of claim 9. 

For claim 32, which is the decompressing method for data compressed using the 
method of figure 31, Barnes perfonns the decompression of data compressed using the 
code shown in figure 12 using the compression/decompression interface 20. 
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Response to Arguments 

Applicant's arguments filed June 21 2007 have been fully considered but they are 
not persuasive. 

Applicant argues that "the difference d processed by Barnes is a difference 
between a predicted value and an actual value instead of data of two immediately 
adjacent pixels." This is wrong as discussed by Barnes in col. 9. 

Applicant argues with respect to claim 4 that "Since the present compressing 
method intends to reduce image data amount in transmission, it doesn't make sense to 
encode the difference into a much longer data code." This is exactly what applicant is 
doing, for example, when m is 8, and the difference is 16, the value of the difference is 5 
bits. When this value is divided by truncating the last bit, the difference value is 4 bits. 
Therefore, in order to have the third code have a bit number of m, the difference is 
encoded into a much longer code. Given this, the prior art shows a reasonable 
expectation of success. 

Applicant argues that Music and Barnes "fail to disclose a leading bit of each of 
said first and second recovery data codes is different from a leading bit of said third 
recovery data code, as recited in claim 10." However, this element is not In claim 10 but 
is in claim 17. Barnes shows this feature in figure 13 as discussed in the rejection of 17. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey S. Smith whose telephone number is 571 270- 
1235. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jingge Wu can be reached on 571 272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infomnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications Is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JSS 

July 3. 2007 




